10 and 300 days after operation.
The total number of the cells of the glands was counted on the serial sections made of the glands stained with PAS-iron hematoxylin, aldehyde thionin-PAS-luxol fast blue, alcian blue-orange G and azan. There was a tendency that thyrotrophs began to decrease in number between the 90th and 300th day after operation. Histometrically, the hypertrophied gonadotrophs, whether or not they became signet-ring cells, were found to increase gradually in number.
The cell-height of thyroid follicles increased about twice as much as normal within 60 to 300 days after castration. This may suggest a chronic hyperfunction of the thyroid. The stimulated sign of the thyroid and a concurrent loss of thyrotrophs in the hypophysis are in contradistinction to a view that the thyrotroph is the only cell producing TSH. The flexible interpretation is, therefore, necessary when a distinction between thyrotrophs and gonadotrophs is to be made. In our observation there was some evidence which favoured the necessity of such an interpretation. In short, it was found that the thyrotrophs and gonadotrophs were not essentially independent. They seemed to be transient forms of a cell at different stages of its transformation into a basophil.
It has been well established that basophils in the adenohypophysis of castrated rats are enlarged and increase in number with resultant transformation into castration cells in a chronic phase. A unified opinion, however, has not been formed concerning quantitative changes of acidophils and chromophobes.
From a long-term observation made on variations of the adenohypophysis of the male rats castrated at the age of 45 days, Yoshimura et at (1964) obtained the results that after the lapse of more than 150 days after castration, most of the basophils changed into spherical signet-ring cells (castration cells) full of colloid substance and the polygonal thyrotrophs strongly positive with periodic acid-Schiff's reaction (PAS) were exceedingly small in number in contrast to a remarkable proliferation of the hypertrophied castration cells. On the other hand, the epithelium of thyroid follicles in these castrated rats became taller than normal, containing many colloid droplets in its constituent cells, Numerous peripheral vacuoles were present in the colloid-filled lumen of the follicles. From these findings, they suggested conclusively that the gonadotrophs produced not only GTH but also TSH. Yoshimura et al. (1964) speculated that the gonadotrophs and thyrotrophs were not essentially independent of each other and that they followed the same pathway to transform themselves from chromophobes into basophils. This idea was confirmed by an electron microscopic observation (Yoshimura and Harumiya, 1965 ). Yet, it was thought that this idea had to be substantiated by some solid evidence if there was any change in the number of the gonadotrophs and thyrotrophs in the castrated rats. In the study of Yoshimura et al.(1964) gonadotrophs were distinguished from thyrotrophs by the finding in a PAS preparation counterstained with iron hematoxylin. It was further necessary to differentiate between gonadotrophs and thyrotrophs with an appropriate staining procedure other than the PASiron hematoxyline or azan as an aid in histometrical calculation to clarify their functional characteristics.
MATERIALS AND METHODS
In this experiment were used 180 Wistar-Imamichi male rats: The animals were divided into 10 groups according to the time-intervals of 10, 15, 30, 60, 90, 120, 150, 200, 250 and 300 days respectively after castration. The castration was performed at 45 days of age. Each group consisted of 9 castrates and 9 controls. All the animals were sacrificed in deep anesthesia.
Of the castrated 9 rats in each group, the anterior pituitaries of five rats were fixed in Levi's solution, those of three rats in Bouin solution and those of the remainder in a 10% formalin solution saturated with mercury bichloride. The tissues were then embedded in paraffin and cut in thin sections. The sections through Levi's fixation were stained with PAS-iron hematoxylin, those through Bouin's fixation were stained with azan, and those through the fixation in a 10% formalin solution In the following equation,"r"represents the average length of the radii of the nuclei and"s" the length of the minimal radius of the nuclei to be found in the sections;2a represents the thickness of section, except the first section (i=0) and the The electronic computer was available for determination of the true length of radius"r"in each case. By using the value of"s","2a"and"r"the true length of radii was determined on Yoshimura and Ishikawas' table (1967) ."r"is the arithmetic mean value of the length of radii observed in a selected area of the several sections under a microscope. b) Method of calculating the true number of nuclei mathematically, M* and A*, in the adenohypopysis.
The real number of nuclei, M* and A* in the adenohyponhysis, is ortained by the following equations.
mi represents the total number of the fragments of the sectioned nuclei observed in the section "i"under the microscope ."r"represents the average length seen in the cut surfaces of the nuclei which are cut at their center measured on horizontal sections. However, as it was impossible to determine which nuclei had been cut in that manner, the"r"value was obtained by the application of the equation (1). 2a is the thickness of a section (p); m0 is the total number of the cut nuclei seen in the first section, mk+1 is the total number of the fragments of cut nuclei in the last section. When there was no remarkable difference between 2a and r, the center of the each nucleus could not be found in the first and last section, and the equation (2) The body-weight of the castrated rats was generally greater than that of controls and there was a tendency of a gradual increase of body-weight after castration (Fig. 1 ). The pituitary weight showed a progressive increase after castration, remarkably in 30, 120 and 150 days. The increase was arrested after 200 days but the gland of the castrates was still heavier than that of control animals ( Fig. 2) . The thyroid weight showed little increase after castration and even had a loss below the control level in 15 and 150 days. The adrenal weight was markedly increased until 30 days after castration. Afterwards , a gradual loss was induced to be below the control level after 200 days (Fig. 3 ).
Distinction between gonadotrophs and thyrotrophs in matured male rats
Basophils have been classified according to Endocrinol. Japon. Dec. 1968 Fig. 7. Adenohypophysis, ten days after castration. Levi, PAS-iron hematoxylin. An increase in volume and number of the gonadotrophs is not yet evident. However, granules which are positive to PAS or aldehyde thionin appear both in spherical gonadotrophs (G) and in polygonal thyrotrophs (T). their shape and staining characters into two kinds, viz., gonadotrophs and thyrotrophs. The gonadotrophs are spherical or ellipsoid (G in Fig. 4 ), and the thyrotrophs are angular (T in Fig. 5 ). The stainatility of the basophils with PAS might be due to the presence of glycoprotein in their cytoplasm. Distinction between the gonadotroph and thyrotroph has been easily made by their affinity to such complex dyes as resorcin-fuchsin, kreso-fuchsin, aldehyde-fuchsin, alcian blue and aldehyde thionin.
Prior to making a cell count, it was necessary to draw a distinction between the gonadotroph and thyrotroph. In our study, aldehyde thionin stain of Paget and Eccleston demonstrated that the angular thyrotrophs were stained heavily with aldehyde thionin to a bluish violet color (T in Fig. 6 ), while the spherical gonadotrophs were stained red with PAS or reddish violet with both of these dyes (G in Fig. 6 ).
In the present study, the PAS-iron hematoxylin and azan staining methods were employed for making histological and histometrical observations. The polygonal thyrotrophs were stained heavily and diffusively with PAS (Fig.  5) , and generally speaking the cytoplasm of the spherical gonadotrophs was stained weakly with PAS (Fig. 5) . The degree of stainability of the gonadotrophs with PAS was different homogeneously stained, and others showed dense irregular cytoplasmic inclusions intensively stained with PAS. These inclusions might be the very matter that had been stored in lumen of the endoplasmic reticula. The ring of Golgi negative image was frequently found in gonadotrophs (Fig. 4) . Azan stain failed to distinguish the gonadotroph from the thyrotroph, because both cells were generally stained bluish light violet. Their distinction was only possible by the shape of the cells. . One hundred and twenty days after castration. Levi, PAS-iron hematoxylin. Dilation of the colloid cavity in signet-ring cells is in so great that the cytoplasm is depressed to the periphery of the cell-body. Fig. 14 . One hundred and fifty days after castration, the same staining. Peripheral vacuoles are seen in the expanded intracellular cavity of signetring cells (S). Numerous gross granules (lysosomal bodies) are deposited in their cytoplasm. Fig 15. The same rat. Ten per cent formalin saturated with mercury bichloride, aldehyde thionin-PAS-luxol fast blue. As a matter of course of polygonal thyrotrophs (T), the signetring cells (S) and enlarged spherical gonadotrophs (G) undergoing a slight degeneration are both deeply stained with aldehyde thionin. It is, therefore, difficult in a chronic phase of castration to distinguish thyrotrophs from gonadotrophs by the use of this staining method.
Qualitative changes in adenohypophysis following castration
Ten days after castration Effect of castration upon the adenohypophysis of the rats operated at 45 days of age began to take place on the 10th day of operation. Castration exerted direct influence on the basophils. Granules or particles which were positive with PAS were found in spherical gonadotrophs and in polygonal thyrotrophs (Fig. 7) . These granules were also stained deeply with aldehyde thionin. Increase, however, of the volume and number of the gonadotrophs was not witnessed. The population of the gonadotrophs stained with aldehyde thionin was roughly thought to be larger than that of the ordinary gonadotrophs without granules stainable homogeneously with PAS. A number of thyrotrophs containing the Golgi-ring were intermingled with these atypical gonadotrophs (T in Fig. 7 .) Fifteen days after castration Evident effect of castration was apparent on the 15th day of castration. The basophils had a large number of PAS positive granules in gonadotrophs as well as in thyrotrophs (Fig.  8) . Many chromophobes were hypertrophied and showed a definite shape. Gradually they became less respondent to PAS. This was thought to be one of the characteristics of the intermediate cells which were in course of transformation of themselves from chromo- . Two hundred days after castration. Levi, PAS-iron hematoxylin. Gonadotrophs are atrophied, being stained deeply with this stain. It is difficult to determine whether the atrophic basophils clustered at bottom are the intrinsic thyrotroph or retrogressive gonadotrophs. Fig. 17 . Two hundred and fifty days after castration, the same staining. The degeneration or collapse of signet-ring cells are extraordinary in degree, and a number of gross granules (lysosomal bodies) are recognizable in the narrow peripheral cytoplasm in contradistinction to the unaffected picture of acidophils (A). Fig. 18 . Three hundred days after castration, the same staining. All gonadotrophs completely collapsed or atrophied (dG). The degeneration was so serious in signet-ring cells that they were destroyed (dG'), phobe into basophil. A cellular transformation noticeable in 15 days after castration. These hypertrophied intermediate cells gradually accumulated numerous granules stainable deeply with PAS or aldehyde thionin (I in Fig.  8 ). This may be an initial formation of basophils. Nevertheless, the expansion and frequency of Golgi-rings were not pronounced in both kinds of basophils in just such a short period of time as fifteen days.
Thirty days and fourty five days after castration
It was interesting to find that the gonadotrophs increased greatly not only in number but in volume (Figs. 9 and 10) . The hypertrophied gonadotrophs came to contain Golgirings of a larger diameter (G in Fig. 10 ), while most polygonal thyrotrophs tended to be involuted, including Golgi-rings of a reduced size in them (dG in Fig. 10) . One of the noticeable changes in both gonadotrophs and intermediate cells was a loss or decrease of granules stainable with aldehyde thionin or PAS (Figs. 9 and 10). Since these granules which had been stored in a large number disappeared after the 30th day of castration, it was thought that they appeared only initially in the cytoplasm of basophils or intermediate cells following castration. Within 30 days after operation, the enlarged intermediate cells presenting a definite shape were frequently detectable (Fig. 9) . However, no remarkable change was seen in acidophils.
Sixty days and ninety days after castration
In a chronic phase, enlarged gonadotrophs were provided with intracellular cavities of various sizes filled with colloid substance. This is characteristic of the so-called castration cells (Fig. 11) . With an increase of colloidal substance, they turned into typical signet-ring cells in less than 60 days (Figs. 11 and 12 ). Due to long-term storage of colloidal substance, the signet-ring cells came to undergo a slight deformation. The above-mentioned granules stained with aldehyde thionin almost disappeared in 60 and 90 days after castration, but a small number of them still remained in some basophils located mostly at the periphery of the anterior pituitary.
After 90 days, the intracellular cavity filled with colloid substance became extremely ex- panded (Fig. 12) . But a few gonadotrophs whose intracellular cavity was half size of the cell-body were recognized. It was difficult to determine whether the cells, which were proposed as thyrotrophs by their polygonal shape and stainability with PAS, were the true thyrotrophs or the atrophic gonadotrophs simulative of thyrotrophs.
One hundred and twenty days and one hundred and fifty days after castration The intracellular cavity of the castration cells became greater in size (Fig. 13) undergoing various retrogressive processes (Fig. 14) . These granules might be identical with lysosomal bodies found by Yoshimura and Harumiya (1964) in their electron microscopic observation, in which they calimed that lysosomal bodies were usually found in the degenerative gonadotrophs. In our observation it was demonstrated that the degenerating gonadotrophs were stained diffusively with aldehyde thionin and alcian blue (G in Fig.  15 ). Although these two staining procedures have been adopted as one of the best methods to distinguish thyrotrophs from gonadotrophs, it was found that the degenerating old gonadotrophs could be also stained with aldehyde thionin and alcian blue. Consequently, Paget and Ecclestons' method is not Two hundreds and three hundreds days after castration The chronic change of the castration cells terminated in cellular destruction. The thin peripherally pressed cytoplasm was gradually destroyed by a distension of the intracellular cavity (Figs. 16 and 17) . A small number of gonadotrophs devoid of the intracellular cavity collapsed or atrophied (dG in Fig. 18 ). Deformation and degeneration of this type of gonadotroph were so extensive that it was impossible to determined whether the degenerating cells were the gonadotroph or thyrotroph. After the lapse of 200 to 300 days, most basophils were destroyed due perhaps to persistent hypersecretion of gonadotrophin. In fact, there was histological evidence of degenerating process of the basophils. The loss of basophils caused by death of the cells may be compensated by the proliferation of other cell elements. In the present observation it was ascertained that there was no mitosis of basophils, although there was a remarkable increase of the intermediate cells (I in Fig. 16 ).
Quantitative change of adenohypophyseal cells after castration
The change in percentage of the various type of cells in the castrated and control rats were shown in Tables 1 and 2 . The cell-count was made on the serial sections stained with PASiron hematoxylin (Table 1 ) and azan (Table 2) . Comparing the results shown in Table 1 with  those in Table 2 , it will be understood that with the azan staining method one is liable to overestimate the number of the acidophils by 2-4 % and to underestimate the number of the basophils by 2-4 % than with the PAS-iron hematoxylin staining method. Table 3 shows the result of cell-count by Paget and Ecclestons' and by Jirasek's staining methods. This Figures 19, 20 , and 21. During the normal course of aging, polygonal basophils of a thyrotroph type without signet-rings decreased in number, while gonadotrophs increased in number (Table 4 and Fig. 19 ). On the other hand, ordinary gonadotrophs containing Golgi-rings found in the castrated rats increased rapidly in number and reached a peak in 60 to 90 days after castration, but thereafter they decreased to the normal level within 200 days (Table 1 and Fig. 20) . The number of signet-ring type of castration cells increased from about the 10th day after operation, and reached the plateau on the 90th day.
The remarkably large population of signetring cells lasted until the 300th day.
For the purpose of making cell-count, the thyrotrophs were classified by their cytological. features into three types : 1) Polygonal basophils which did not present an appearance of a signet-ring, 2) polygonal basophils of a signet-ring cell type, 3) polygonal basophils including Golgi-ring. The first type cell seems to be a real thyrotroph and the second and third types may be atypical thyrotrophs. As shown in Table 1 and Figure 20 , the number of the real type of thyrotrophs diminished after castration, whereas the second type gradually increased, showing a straight line from 30th to 300th day after operation. The third type was not affected until the 30th day, but it began to increase, making a slow upward slope up to the 300th day. The population-curve of intermediate cells between the chromophobes and basophils is concave at the time-interval of 60 days. It then returns to the normal level (Table 1 and Fig. 20) . The change of the population of the acidophils and chromophobes is shown in Table 1 and Figure 21 . The number of the chromophobes was not altered by castration. The population-curve of chromophobes during the normal aging corresponded to that during the course of aging after castration. Under the normal condition, the acidophils increased in number till the 165th day of age, made a peak and then sloped down till the 345th day, while under the castrated condition they decreased in number with a gradual slope (Fig. 21) .
Stimulated signs of thyroid glands after castration
The changes of three morphological indices which account for the functional condition of the thyroid glands are shown in Table 5 . The measurement was taken of the central portion of the thyroid glands where small follicles were densely distributed. This table reveals that the epithelial cells of follicles became equal from the 10th to 30th day after castration, but taller after the 60th day of castration. Their hypertrophy continued until the 300th day. The structural pictures of the thyroids of castrated rats are shown in Figures 24, 25, 26 , and 27. The epithelium of follicles was taller in a chronic phase than that of the control (Figs. 22  and 23 ). The peripheral vacuoles within follicular lumen filled with colloid substance increased in number with time (Table 5) . Colloid droplets which reflexed absorption of thyroglobulin increased in number in the cytoplasm of follicular cells after castration. These chronic findings may suggest some stimulation by castration. Figure 26 shows the hyperfunctional thyroid of a castrated rat at the timeinterval of 120days, representing a picture similar to the thyroid stimulated by TSUI.
Changes of adrenal cortex
Castration induced a stimulative effect upon the adrenal cortex in an initial phase. In less than 10days after castration the cell-strands were arranged perpendicularly in the area of superficial cortex without formation of glomeruli which consisted of a mass of glomerulosa cells. Cell columns of the zona fasciculate were elongated upwards, transformed into cell-strands and connected directly with the capsule. The transitional zone was, therefore, absent at this stage. Since the fat droplets were less in number than normal in the all cortical zones, it seemed reasonable to conclude that the stimulus induced by operative procedure acted upon the cortical cells. On the other hand, the glomeruli were regenerated in the superficial cortex within 15-30 days after castration, and a group of dark cells of the transitional zone reappeared to be interposed between the recovered zona glomerulosa and zona fasciculata (Fig. 28) . The layer of the transitional zone was frequently invaded by cell-strands. The zona fasciculata became rich in fat droplets. Within 45days, the zona glomerulosa became large in width (Fig. 29) ; from the 150th day the zona fasciculata began to be reduced in width; dark cells stained strongly with eosin occupied the zona reticularis (Fig.  30) . In this figure, the dark region of inner cortex resembled the x-zone of mice. It was, however, established that the x-zone was completely involuted in rats in early phase of birth. Since there have not been investigators pointing out that the x-zone reappeared in rats following castration, this dark region of cortex is thought not to be inherent in the x-zone. The reduction of the entire size of the cortex became noticeable within 200, 250, and 300 days (Fig. 31) . The rate of reduction was almost in proportion to that of the adrenal weight.
DISCUSSION
Many previous investigators have made a cell count of adenohypophysis in rats (Nukariya, 1926; Satwornitzkaya, 1927; Lehamann, 1928; Severinghaus, 1933; Wolfe, 1934, 1935; Brolin and Theander, 1945; Montemurro, 1964) , and in rabbits (Nishio, 1940) . These authors were in agreement with the opinion that basophils increased both in size and in number after castration. But there have been conflicting opinions as to the quantitative changes of acidophils and chromophobes: some claimed an increase and others a decrease. Wolf (1934 and 1935) reported that the population-curve of ordinary basophils in the castrated rats reached a peak on the 55th day, and that of castration cells of a signet-ring cell type reached a later peak on the 120th day. Montemurro (1964) pointed out that within 176 or 198days after castration the thyrotrophs decreased to a half of their normal number, and gonadotrophs to threecells increased in number to 86times of their normal population. On the other hand, Nishio (1940) obtained the results from female rabbits that acidophils decreased to three-fourth of the normal population within 10weeks, and chromophobes increased within 7weeks. According to him, the population-curve of chromophobes showed a peak on the 3rd and (1945) speculated from their investigation using female rats that basophils might be originated from acidophils or from chromophobes.
If the staining methods used in our study are appropriate to distinguish the cells, it may Endocrinol. Japon. Dec. 1968 be possible to find out a common trend in the quantitative changes of the cells. From our observation it was known that thyrotrophs did not show a quantitative change until the 90th day, but thereafter they decreased in number gradually, and their number was smallest on the 300th day. The present cellcount revealed that a rough estimation made by Yoshimura et al.(1964) did not involve many errors as far as the number thyrotrophs was concerned. The cell-height of the follicles in the thyroids increased to about two times within 60 to 300days after castration. This marked increase, together with the data shown in Table 5 , strongly suggests that the function of thyroid was being stimulated, despite the controversial data concerning the influences of gonadal factors upon the thyroid function and morphology (Feldman, 1958; Wisniewski and Zake, 1959) . Functional acceleration of the thyroid and concurrent loss of thyrotrophs in hypophysis are in contradistinction to a view that the thyrotroph is the only cell which can produce TSH in hypophysis. The flexible interpretation is, therefore, necessary when distinction between thyrotrophs and gonadotrophs is to be made.
There were some important findings which favored the necessity of such flexible interpretation. The existence of granules stainable with aldehyde thionin was one of them. In an initial phase of castration they appeared temporarily both in thyrotrophs and gonadotrophs, and they were scattered in large basophilic cytoplasm of intermediate cells of the definite shape, which is as mentioned above, supposed to be the result of transformation of chromophobes into basophils. These granules disappeared from all kinds of cells within 30 to 45 days. In the meantime, thyrotrophs came to be stained deep blue with the aldehyde thionin, whose condensed cytoplasm contained Golgirings in it. Furthermore, within 120 to 150 days after castration, not only thyrotrophs but also gonadotrophs of a signet-ring type came to show degenerative signs. Coarse granules of irregular shape which were stained with aldehyde thionin began to reappear in both cells. Yoshimura and Harumiya (1965) claimed from their electron microscopic observation that these coarse granules occurring in a longterm castration experiment corresponded with lysosomal bodies. When atrophy of signet-ring cells was advanced, the whole cell-bodies were stained homogeneously with aldehyde thionin and alcian blue. This may indicate that thyrotrophs and gonadotrophs were stained by these two dyes, and the stainability of both cells is influenced by their structural solidity. As is conceded, Yoshimura and Harumiya had already proved that thyrotrophs and gonadotrophs were primarily one and the same and it was difficult to distinuigh simply by their staining properties.
Quantitative change of these cells is also an important factor to call for the necessity of a flexible interpretation as to the distinction of thyrotrophs and gonadotrophs. In our study it was observed within 15days after operation that thyrotrophs began to decrease, intermediate cells increased and chromophobes decreased in number. Also it was found within 30 to 45days that gonadotrophs increased gradually in number. This quantitative relationship between the thyrotrophs and gonadotrophs seems to favour the idea that they are a transient form of the same cells at a different stage during the course of their transformation into basophils. As mentioned above, a theory concerning the two courses of transformation of chromophobes developing into acidophils or into basophils was proposed by Yoshimura et al.(1964) for the first time. The present results strengthened their theory. The fixed conception as to the classification of thyrotroph and gonadotroph is meaningless to us.
It would be appropriate to discuss whether the acidophil and basophil were involved in the two courses of transformation. Pomerat (1941) reported that it was chromophobes that performed frequent mitosis. Ellison and Wolfe (1935) pointed out that the proliferation of acidophils and basophils was not caused by their mitosis and denied the change of mitotic frequency before and after castration. There was evidence that the proliferation of the gonadotrophs was induced by the transformation of chromophobes and not by mitosis of gonadotrophs. In fact, the authors failed to observation.
A relationship between the adrenal cortex and the anterior pituitary in castrated rats has been discussed. While there was an increase of body-weight following castration, there was a decrease of the number of acidophils which secreted growth hormone. Our observation does not support the definition that all acidophils are the growth hormone secreting cells. The whole cortex, especially the zona fasciculata, was reduced in width within 150days, and the adrenal weight decreased in parallel to this reduction in size. This change was of a chronic response, because it continued for 300days.
Previously, Price (1936) , Burrill and Greene (1939) and Ha ward (1941) regarded the adrenal cortex as the second site of sex hormone production. Selye (1939) , Leonard (1944) , Pardes (1945) , Jones (1949) and Zuckerman (1953) attached an importance to the production of androgen in the inner cortical cells. It was also reported that the adrenal weight of immature male rats increased in an early phase of castration, and later decreased (Greep and Jones, 1950; Cater, 1954) and this result was supported by out observation. Akasu (1955) observed that the transitional zone disappeared in the castrated male adult rats. But in our study, the transitional zone was found almost undisturbed until about the 30th day of castration, although there was occasional disruption in its continuity. Jones (1957) pointed out that the inner cortex of castrated male rats hypertrophied and his finding has been in agreement with any previous investigators (Hall and Korenchevoky, 1938; Burrill and Greene, 1939 ; Winterstein, 1941) . In our study, it was found that in a chronic phase of castration the deep part of the adrenal cortex became of an acidophilic nature. As mentioned above, the decreasing number of atrophic acidophils and thyrotrophs was found in our present study. Thus, the suppressed pictures of adenohypophyseal cells were detectable in these two cells of the castrated rats. It is difficult to identify the cellular source of ACTH and this will be discussed in our next paper. Totsuka (1967) assumed from her histometrical estimation of adenohypophyseal cells of bilaterally adrenalectomized rats that the transformation of chromophobes into acidophils is related to the production of ACTH. Our result in the adrenals and pituitaries is compatible with her idea.
Figs. 22-27. All photomicrographs from Figure 22 to Figure 27 with the same magnification of x 600 are of thyroid glands of rats. The materials were fixed in Bouin and stained with hematoxylin-eosin with an exception of Figure 26 which was from the tissue fixed in Levi and stained with PAS-iron hematoxylin.
In the chronic phase of castration from 60 to 250days, the epithelium of follicles becomes much higher than normal control, showing evidence of hyperfunctional status. 
